Induction of mitotic crossing-over by the topoisomerase II poison DACA (N-[2-dimethylamino)ethyl]acridine-4-carboxamide) in Saccharomyces cerevisiae.
The antitumor agent DACA (N-[2-dimethylamino)ethyl]acridine-4-carboxamide) a new DNA intercalating topoisomerase II poison, was distinguishable from clinical topoisomerase poisons (amsacrine, daunorubicin, doxorubicin and etoposide) in its induction of aberrant colonies in the yeast Saccharomyces cerevisiae D5. It was not only more recombinogenic, but was recombinogenic at non-toxic drug concentrations. DACA at 680 microM (2-h exposure time), induced 1.2% aberrant colonies of which 0.32% were mitotic crossing-over events. The presence of the rad52 mutation abolished mitotic crossing-over and greatly increased drug toxicity. The concentration for 50% inhibition of survival of the rad52 mutant was 100 microM, as compared with 4900 microM for the wild-type. Drug toxicity was marginally increased by the presence of rad3 and rad18 mutations. Rad3 mutations increased the incidence of crossing-over events but had little effect on other mutagenic or recombinogenic events. In contrast, the rad18 mutation increased the incidence of all types of aberrant colonies. The inclusion of hydroxyurea and caffeine, as non-specific repair inhibitors, caused weak and strong inhibition, respectively, of all types of aberrant colonies. Inclusion of the protein-synthesis inhibitor cycloheximide reduced mitotic cross-over but had little effect on the incidence of other aberrations. It is concluded that DACA induces lesions which are repaired by a recombinational repair pathway involving the RAD52 product, and that RAD3 and RAD18 products are each involved in the generation of recombinational events.